Initial characterization of mice null for Lphn3, a gene implicated in ADHD and addiction.
The LPHN3 gene has been associated with both attention deficit-hyperactivity disorder (ADHD) and addiction, suggesting that it may play a role in the etiology of these disorders. Unfortunately, almost nothing is known about the normal functions of this gene, which has hampered understanding of its potential pathogenic role. To begin to characterize such normal functions, we utilized a gene-trap embryonic stem cell line to generate mice mutant for the Lphn3 gene. We evaluated differential gene expression in whole mouse brain between mutant and wild type male littermates at postnatal day 0 using TaqMan gene expression assays. Most notably, we found changes in dopamine and serotonin receptors and transporters (Dat1, Drd4, 5Htt, 5Ht2a), changes in neurotransmitter metabolism genes (Th, Gad1), as well as changes in neural developmental genes (Nurr, Ncam). When mice were examined at 4-6 weeks of age, null mutants showed increased levels of dopamine and serotonin in the dorsal striatum. Finally, null mutant mice had a hyperactive phenotype in the open field test, independent of sex, and were more sensitive to the locomotor stimulant effects of cocaine. Considered together, these results suggest that Lphn3 plays a role in development and/or regulation of monoamine signaling. Given the central role for monoamines in ADHD and addiction, it seems likely that the influence of LPHN3 genotype on these disorders is mediated through alterations in monoamine signaling.